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Abstract 

Conclusions resulting from a review of the shells of some New Zealand, Australian 
and New Guinea Recent and fossil Anomiidae are presented. Anomia trigonopsis 
Hutton is held to include all fossil and Recent New Zealand Anomia. Prismatro 
Marwick is a junior subjective synonym of Patro Gray. A new fossil species of Patro 
is described from New Guinea. Monia furcata (Suter), Monia ione (Gray) and 
Monia fur cilia Marwick are synonymised with Monia zelandica (Gray). Monia 
incisura (Hutton) from the Miocene of New Zealand, two new fossil species from 
New Zealand and Placunanomia sella (Tate) from the Miocene of Australia are 
placed in Pododesmus Philippi. 


Introduction 

The Anomiidae are the familiar “golden oysters”, “saddle oysters” or “jingle 
shells ” of shell collectors. They are ostreiform bivalves in which the valves are 
generally translucent and green, yellow or orange in colour. They adhere to rocks, 
shells and other hard substrata and are notoriously variable in shape. The shell 
sculpture also is variable within a species, so many invalid names have been pro¬ 
posed. 

Initially, examination of some excellent specimens of the New Zealand Miocene 
“Monia” incisura (Hutton) showed that it should be placed in the genus 
Pododesmus , and is not synonymous with the Recent Monia zelandica (Gray) as 
was stated by Boreham (1965: 46). Other New Zealand anomiids and available 
foreign specimens were then examined, with the following results. 


Systematic s 
Family ANOMIIDAE 

Ostreiform filibranch bivalves attached to hard substrata by a prominent broad 
byssal cable which passes through a deep byssal notch in the dorsal margin of the 
right valve, immediately in front of the umbo. In some genera the notch becomes 
completely closed over dorsally, forming a foramen. The byssal cable itself is 
calcified, and is attached by an adductor muscle to the left valve of the shell, 
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aiding the normal adductor muscle in opening and closing the valves. The calcified 
byssus, known as a byssal plug, is of the same cross-sectional area as the byssal 
foramen and may be constricted and locked into place by the shell. In some 
genera it is fused to the shell. In all genera the plug is light in colour and vertically 
striated. 

The shell is generally thin, translucent and lamellar, but the right valve is con¬ 
siderably thickened in some forms, and in Patro is prismatic. There is a thin 
interior white layer which is restricted to the central area of each valve, and is 
chalky in fossils. The byssal adductor and valve adductor scars and the byssal 
notch, and in the Anomiinae the posterior pedal retractor scars, are situated within 
the white area. Another small, obscure scar, of the anterior pedal retractor muscle, 
is situated at the posterior end of the resilial scar of the left valve. There are no 
hinge teeth, the valves being joined by a resilium only, and this is supported in the 
right valve by a prominent crurum, or chondrophore. The central white area of 
the valve extends on to the crurum. In some genera the crurum is bilobate or 
paired. 

In most live-collected specimens the central area is white and polished in the 
right valve, and translucent and difficult to distinguish in the left valve. In most 
beach specimens and in all fossils the byssal plug is very chalky and sometimes 
partly or wholly leached out and the central area of both valves is chalky, whereas 
the main portions of the valves remain fresh even in cretaceous specimens. The 
composition of the layers is thus as in the Ostreidae and Pectinidae, the thin interior 
layer and byssal plug being aragonite and the thick outer layer calcite. Anomiid 
shells were reported by Boggild (1930: 269) to consist entirely of calcite arranged 
in irregular folia that are easily separated from each other, but he did not mention 
the thin inner layer. Boggild also noted that Carpenter had described the shell of 
Anomia ephippium Linnaeus as having an extremely thin (outer?) prismatic layer. 
The structure was apparently not present in the specimens studied by Boggild, and 
may wear off rapidly as it does in the Ostreidae. In Patro the prismatic layer is 
greatly thickened and the foliaceous layer is greatly reduced. 

The closely related family Placunidae differs from the Anomiidae in being free- 
living and consequently having no byssal notch or muscle and no pedal retractor 
muscles, and only one muscle scar in each valve; also, there are two long, narrow 
resilial crura in the right valve and corresponding grooves in the left valve, making 
a “ V ” shape with the apex pointing dorsally. Morton (1964: 187) recorded the 
fact that Placuna lies on the left valve, in contrast with Anomiidae, which lie on 
the right valve. Boggild (1930) noted that Placuna has a more regularly foliaceous 
shell structure than Anomiidae. Placunids seem to have developed from the 
anomiid Placunanomia , which has similar resilial characters. 

The following subdivisions of the Anomiidae are relevant to the study of Aus¬ 
tralasian species. 


Subfamily ANOMIINAE 

Anomiidae with a posterior pedal retractor muscle; i.e., left valve of shell having three 
muscle scars within the central white area. Right valve lacking radial sculpture. 


Genus Anomia Linnaeus, 1758 

1758. Anomia Linnaeus, Systema Naturae, ed. 10: 700. 

Type species (subsequent designation, Schmidt, 1818, vide Stenzal et al ., 
1957: 97) : Anomia ephippium Linnaeus, 1758, Recent, Europe. 
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Both valves lamellar in structure, thin or very thin, generally translucent. Byssal notch 
moderate-sized to small, opening as a slit at the dorsal margin; byssal plug never retained 
within the notch, firmly welded to the substratum. Resilial process of the right valve having 
a single, slightly saddle-shaped resilial surface directed dorsally. Muscle scars of the left valve 
arranged in a triangle, the upper usually much the larger of the three and semicircular, or 
subcircular with the lower margin straight. 


Genus Patro Gray, 1850 

1850. Patro Gray, Proc. Zool. Soc. London 17: 118 (as a section of Anomia; as 
Patros on Moll. pi. iv). 

1948. Prismatro Marwick, New Zealand. Geol. Surv. Pal. Bull. 16: 18 (as a subgenus 
of Patro). Type species (original designation): Anomia undata Hutton, 1885, 
Middle Pliocene to Lower Pleistocene, New Zealand. 

Type species (by monotypy) : Anomia elyros Gray, 1850 (= Anomia australis 
Gray, 1847), Recent, northern Australia. 

Left valve lamellar in structure, right valve prismatic; both moderately to greatly 
thickened, opaque or slightly translucent. Byssal notch small, open by a slit at the dorsal 
margin or with the dorsal margins appressed but not fused; byssal plug not fused to the valve 
but sometimes retained within it by being constricted by the notch, rather weakly adherent 
to the substratum. Resilial process as in Anomia. Muscle scars of the left valve arranged 
approximately in a straight line, the upper nearly circular, the lower circular and much the 
larger of the three. 

Prismatro was stated by Marwick (1948: 18) to differ from Patro “in, having 
a thick prismatic right valve, in the lack of radial sculpture, and in the consistently 
greater size”. The prismatic layer, although not obvious in unbroken shells of 
P. australis , shows clearly in the edge of broken shells when they are examined 
under a microscope, thus removing the major distinction between Patro and 
Prismatro and providing a major distinction between Patro and Anomia . The 
general appearance of the shells is very similar, and the sculptural and size differ¬ 
ences are considered to be of specific rather than generic value, so that P. undatus 
is placed in Patro sensu stricto and Prismatro is here synonymised with Patro. 

The left valve of each of the three known species of Patro is more inflated than 
is usual in the Anomiidae. The shape of almost all specimens is regularly sub- 
circular, and the posterior end of both valves is flexed a little to the left, so that 
the left valve is slightly saddle-shaped. The right valve is generally slightly concave, 
apart from the posterior flexure. It appears that these forms occupy some situation 
where the shell is able to grow unrestricted. On the other hand, in all the other 
anomiid genera most or all of the right valve is closely adherent to the substratum, 
and substratal irregularities are copied on both valves. 


Genus Enigmonia Iredale, 1918 
1918. Enigmonia Iredale, Proc. Malac. Soc. London 13: 31. 

Type species (original designation) : Anomia rosea Gray, 1825, non Mawe, 1823 
( = Anomia aenigmatica Sowerby, 1825), Recent, central Indo-Pacific. 

According to Wrigley (1936), in Enigmonia aenigmatica and in a closely 
related species from the Eocene of England there are three muscle scars within 
the central white area of the left valve, which sometimes bears radial ribs whereas 
the right valve is always unsculptured. Thus the genus seems best placed in the 
Anomiinae. 

The other shell characters are unique. The umbo is situated well below the 
dorsal margin, the left valve resembling a patelliform gastropod. The resilium is 
consequently also situated well below the dorsal margin, and there is a groove 
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between the resilium and its presumed original position at the margin. Wrigley 
(1936) points out a distinctive feature of the orientation of the shell. The most 
unusual feature of the genus was described by Yonge (1957) and was also briefly 
described by Morton (1964: 219, 220) : Enigmonia lives attached to the roots, 
stems and leaves of mangrove trees, and has become peculiarly adapted to this 
habitat. Individuals living on leaves are motile, creeping around by means of a 
long, narrow, flattened, extensile foot protruded ithrough the byssal notch. A thin, 
transparent byssal pad of unknown composition is secreted during sessile periods. 
Individuals living on stems and roots appear to be permanently attached, being 
elongate and folded along their long axes so that they fit their substrata. Yonge 
points out that the adaptation of leaf-dwelling individuals is not as great as it 
might seem, as the foot is never lost in the Anomiidae but is retained and used 
to clean out the mantle cavity. The genus lives in northern Australia, but is not 
known fossil in Australasia and will not be considered further. 


Subfamily PLACUNANOMIINAE nov. 

Anomiidae lacking a posterior pedal retractor muscle; i.e., left valve of the shell having 
two muscle scars within the central white area; the upper (byssal adductor) scar is usually 
the larger, and is usually radially wrinkled. Both valves lamellar in structure and radially 
sculptured. 

Genus Placunanomia Broderip, 1832 

1832. Placunanomia Broderip, Proc. Zool. Soc. London 16: 28. 

1840. Placunomia Swainson, Treat. Malac.: 390 (invalid emend, of Placunanomia 
Broderip, 1832). 

1961. Placuanomia (sic) “Broderip**. Olsson, Panamic Pacific Pelecypods: 178 (error 
for Placunanomia Broderip, 1832). 

Type species (by monotypy) : Placunanomia cumingi Broderip, 1832, Recent, 
Gulf of California to Peru. 

This genus does not occur in Australasia, but the name has been wrongly used 
for Australasian species. It is defined here to show differences from Pododesmus. 

Both valves rather thick, solid and opaque. Byssal notch small, inclined at a low angle 
to the plane of the valve so that the plug is well below the dorsal margin on the interior 
but is near the umbo on the exterior of the valve; dorsal margins of notch completely fused 
together, not leaving a suture line; plug fused into the notch so that there is normally no 
foramen in the shell. Resilial process of the right valve divided to form two large crura 
resembling hinge teeth, forming a “ V ” shape with the apex at the dorsal margin of the 
shell; corresponding grooves present in the left valve. Sculpture consisting of very fine radial 
ribs crossed by concentric growth lines, typically with a few large folds in the outer half to 
two-thirds of the shell. 


Genus Pododesmus Philippi, 1837 

1837. Pododesmus Philippi, Archiv. Naturgesch. 3(1): 385. 

Type species (by monotypy): Pododesmus decipiens Philippi, 1837 (= Placun¬ 
anomia rudis Broderip, 1834), Recent, Western Atlantic Ocean and the Caribbean 
Sea. 


Both valves rather thick, opaque. Byssal notch and plug as in Placunanomia, except 
that a suture line is clearly visible where the dorsal margins of the notch are joined. Resilial 
process large and single, bilobate to triangular, the surfaces pointing dorsally; one lobe may 
extend anteriorly over the byssal suture, but is not fused across it. Sculpture of weak to 
strong radial ribs, crossed by concentric lamellae that in some species are raised into small 
semitubular spines where they cross the radial ribs. In some species the shell is folded as 
in Placunanomia. 


No. 18 Beu— Notes on Australasian Anomiidae ( Mollusca, Bivalvia) 


229 


Genus Monia Gray, 1850 

1850. Monia Gray, Proc. Zool. Soc. London 17: 121 (as a section of Placunanomia ). 

Type species (subsequent designation, Kobelt, 1881) : Anomia zelandica Gray, 
1843, Pliocene to Recent, New Zealand and southern Australia. 

Left valve moderately thick; right valve very thin and transparent, except in some large 
specimens. Byssal notch very large, open at the dorsal margin by a slit, as in Anomia; byssal 
“ plug ” a large, thin, vertically striated plate with a projecting dorsal spine, firmly welded 
to the substratum and completely free of the shell. Resilial process as in Anomia and Patro. 
Sculpture of weak to moderately strong radial ribs, which may bear semitubular spines. 

The genera Monia , Placunanomia and Pododesmus are distinguished by the 
following features. In Monia the resilial crurum has only a single dorsal resilial 
surface, as in Anomia; in Pododesmus the crurum is approximately triangular, with 
anterior and posterior dorsal resilial surfaces, whereas that of Placunanomia consists 
of two completely separate slender crura. In Monia the right valve is very thin 
in all but senile specimens, but it is considerably thicker in Placunanomia and 
Pododesmus . The byssal plug is small and permanently fused into the shell in 
Placunanomia and Pododesmus, but is large, thin and completely free in Monia. 
Finally, Monia and Pododesmus have moderately coarse radial ribs that usually 
bear scales or spines, whereas Placunanomia has fine, close, radial riblets. 


Systematics of Species 

The suggested classification of Australasian species that I have been able to 
examine is set out below. 


Subfamily ANOMIINAE 
Genus Anomia Linnaeus 

Anomia trigonopsis Hutton, 1877. Text-figs, lb, 3 e-i. 

1873. Anomia alectus “ Gray”. Hutton, Cat. Mar. Moll. N.Z.: 83 (not of Gray, 1850). 

1873. Anomia cytaeum “Gray”. Hutton, Cat. Mar. Moll. N.Z.: 83 (not of Gray, 
1850). 

1877. Anomia trigonopsis Hutton, Trans. N.Z. Inst. 9: 598. 

1895. Anomia walteri. Hector, Trans. N.Z. Inst. 27: 292. 

1913. Anomia Huttoni Suter, Man. N.Z. Moll.: 843, pi. 57, f. 8. 

1913. Anomia undata “Hutton”. Suter, Man. N.Z. Moll.: 843, pi. 57, f. 9 (not of 
Hutton, 1885). 

1913. Anomia walteri Hector. Suter, Man. N.Z. Moll.: 844, pi. 57, f. 10. 

1915. Anomia trigonopsis Hutton. Suter, N.Z. Geol. Surv. Pal. Bull. 3: 48, PI. 6, 
f. la, lb. 

1918. Anomia poculifera. Marshall, Trans. N.Z. Inst. 50: 20, pi. 21, f. 1, la. 

1920. Anomia trigonopsis Hutton. Thomson, Trans. N.Z. Inst. 53: 368. 

1929. Anomia trigonopsis Hutton. Powell and Bartrum, Trans. N.Z. Inst. 60: 398. 

1931. Anomia trigonopsis Hutton. Marwick, N.Z. Geol. Surv. Pal. Bull. 13: 66, 
pi. 3, f. 40, 41. 

The above records only the synonyms and principal later references. A complete 
synonymy would fill many pages. 

The type locality of Anomia trigonopsis is White Rock River, South Canter¬ 
bury (Awamoan, Lower Miocene). Suter (1915: 48) could not find the holotype, 
and selected a neotype from the same locality. The holotype of Anomia walteri is 
a Recent specimen from Paihia, Bay of Islands. 
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Early workers such as Hutton and Suter considered that many species of Anomia 
lived in New Zealand. Suter (in Thomson, 1920: 368) “expressed his conviction 
that Anomia walteri was a synonym of A. trigonopsis Hutton, and that the latter 
name should be used for the Recent species 55 . Oliver (1923: 180) thought that 
both A. trigonopsis and A. walteri lived in New Zealand, but Finlay (1927: 447) 
thought they were probably synonyms. Powell and Bartrum (1929: 398) noted 
Finlay’s suggestion and stated: “It appears, however, in Recent specimens exam¬ 
ined, as if the internal byssal and muscle scars are more equal (to each other) 
in their size than (are) those of trigonopsis ", The only name subsequently used 
for the Recent species from New Zealand (e.g., Powell, 1961) is A. walteri Hector. 
Powell and Bartrum’s statement that the muscle scars of A. walteri and A. trigon¬ 
opsis are different was based solely on a comparison of Recent specimens with 
fossils from Oneroa (Waiheke Island, Auckland, Otaian, Lower Miocene), and is 
not true when Recent specimens are compared with fossils from other Miocene 
localities. 

In a collection in my possession of 12 right valves and 100 left valves of Anomia 
from a beach near Russell, Bay of Islands, the relative sizes and positions of the 
muscle scars are highly variable and correspond only generally with the size and 
shape of the shell. Interiors of five left valves from this collection are figured in 
Text-figure 3. In view of this great variation the Awamoan and Recent popula¬ 
tions are considered conspecific, and the population from Waiheke Island is held 
to be not taxonomically separable. 

The holotype of Anomia poculifera Marshall (TM 3927) from Pakaurangi 
Point, Kaipara Harbour, Northland (Otaian, Lower Miocene), is in the collection 
of the New Zealand Geological Survey. The three muscle scars are plainly evident 
in the central white area. Marshall described what he considered to be the foramen, 
but the specimen is a left valve and no foramen is present. Marshall (1918: 20) 
described “ seven large rounded radiating ribs, somewhat bent and extending from 
the umbo to the margin. Surface covered with small semilunar cups just in contact 
with one another and with the convex side nearest the umbo Marshall’s height 
and length dimensions should be reversed, but his description of the sculpture is 
correct. 

The basal shell bed at Pakaurangi Point, being the only horizon in which 
Anomia is common, is probably the type locality. Thirty left valves from this bed 
have been examined. They are variable in shape, but all have a few large radial 
ribs, and about half have semilunar lamellar cups of varying strength covering the 
surface. A single left valve from G.S. 9038, Upper Hakataramea Valley, South 
Canterbury (Waitakian, Lower Miocene) closely matches the type of A. poculifera 
and many other specimens from Pakaurangi Point. Five other large left valves of 
Anomia from this locality agree closely with the neotype of A. trigonopsis . Of a 
very large collection of left valves of Anomia from a small side stream off Putangirua 
Stream, Palliser Bay (Tongaporutuan, Upper Miocene), half more closely resemble 
typical A. trigonopsis and half more closely resemble the holotype of A. poculifera. 
In view of the high degree of variation and overlap observed in both these and 
Recent populations it is considered that Anomia poculifera Marshall is no more 
than a sculptural form of Anomia trigonopsis. 

Thus all New Zealand fossil and Recent populations of Anomia examined by 
me fall within the range of variation of the topotype White Rock River population 
and of Recent collections. The sculpture is quite variable, the left valve often being 
smooth or with concentric lamellae, or with radial ribs of varying strength; often 
a few of the ribs are more prominent than the others. As with all other species 
of the genus, the shape of both valves is highly variable. The specimens agree in 
most details with European specimens of Anomia ephippium Linnaeus, and Anomia 
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trigonopsis is undoubtedly a species of true Anomia. Specimens are known from a 
great number of fossil localities, and have a time range of Duntroonian (Upper 
Oligocene) to Recent. The present geographic range includes only the northern 
half of the North Island. 

Figured Specimens: The neotype (in the New Zealand Geological Survey; 
T.M. 3928) is figured in Text-fig. lb. Five left valves from the beach at Russell, 
Bay of Islands (T.M. 3926) are figured in Text-figs. 3e-3i, and a live-collected 
specimen from Whangaroa (T.M. 3925) is figured in Text-figs. 3b and 3c. 

Dimensions: The largest specimen I have seen (in the Suter colln.) is 76.4mm 
high and 90.5mm long. 


Anomia sp. 

1937. Anomia s.l. sp. Finlay and Marwick, N.Z. Geol. Surv. Pal. Bull. 15: 98. 

Finlay and Marwick recorded an unidentifiable anomiid from Castle Hill Shaft, 
Dunedin (Paleocene, probably Danian) as “ Anomia sensu lato sp.”. They noted 
that it was smooth, and seemed to belong to Anomia rather than Monia. The 
specimen has been re-examined, but as the interior is not visible I can merely confirm 
their conclusions. The specimen is of considerable interest as it is the earliest known 
Australasian anomiid. 

An indeterminable juvenile Anomia collected from McCullough’s Bridge, South 
Canterbury (Kaiatan, Upper Eocene) by Mr P. A. Maxwell, together with the 
juvenile Pododesmus from Lome discussed below, shows that anomiids were 
probably present in New Zealand throughout the Lower Tertiary. The general 
absence of specimens from strata representing the Teurian to Runangan time 
interval is presumably due to the lack of preservation of suitable shallow water 
facies. 


Genus Patro Gray 

Patro australis (Gray, 1847). Text-figs, lc, le. 

1847. Anomia australis. Gray in Jukes, Narr. Voy. “Fly,” 2, App.: 362. 

1850. Anomia elyros. Gray, Proc. Zool. Soc. London 17: 118, Moll. pi. 4, f. 1, 2. 

(in section Patro). 

1859. Anomia elyros Gray. Reeve, Conch. Icon., Anomia , pi. 1, f. 3; pi. 2, f. 9. 

1939. Patro australis (Gray). Iredale, Gt. Barrier Reef Exp. Rep. 5(6): Moll. (1): 

403. 

This species was stated by Iredale (1939: 404) to be distributed around northern 
Australia. In the collection of Mr W. Paul of Wellington there are two specimens 
of Patro australis from deep water off Lakes Entrance, Victoria. Probably the 
species ranges from Victoria, around northern Australia to about Shark Bay on 
the west coast. It is characterised by the regular fine sculpture of radial ribs, of 
which about every tenth is stronger than the others. Available specimens are up 
to 60mm long and the right valve is about 2mm thick at 'this size. Reeve (1859a) 
gives a much larger figure, and as he appears to have illustrated all specimens at 
their natural size it seems likely that the species grows to about the size of 
P. undatus. 

The interiors of a Shell of P. australis from Moreton Bay, Queensland, are 
figured here for comparison with the following species. 


232 


T ransactions — Zoology 


Vol. 9 


Patro undatus (Hutton, 1885). Text-figs, la, Id. 

1885. Anomia undata. Hutton, Trans. N.Z. Inst. 17: 324. 

1924. Anomia undata Hutton. Marwick, Trans. N.Z. Inst. 55: 191, pi. 16, f. 9, 13. 

1948. Patro ( Prismatro) undatus (Hutton). Marwick, N.Z. Geol. Surv. Pal. Bull. 

16: 18, pi. 1, f. 1, 2, 5, 10. 

This species is known from the Waipipian to Nukumaruan Stages (Middle 
Pliocene to Lower Pleistocene) of New Zealand, being common in Waitotaran and 
Nukumaruan strata but rare in the intervening Hautawan cold period; Finlay’s 
(1927: 447) claim of Recent specimens from Auckland Harbour cannot be sup¬ 
ported. It differs from P. australis in the extremely weak, intermittently developed 
radial sculpture, relatively thicker right valve, retention of the byssal plug within 
the foramen (by constriction only) and in having the notch closed dorsally by 
the appression of its margins. It is possible that large specimens of P. australis also 
have the margins of the notch appressed. 

Hutton’s type specimen is a juvenile from the Nukumaruan of Hawke’s Bay. 
Marwick (1924) figured the holotype and several larger specimens, and recorded 
changes in the position of the muscle scars in ontogeny. The juvenile shell has 
the three scars arranged as in Anomia , which may indicate that the two genera 
had a common ancestor. 

Dimensions: The largest known specimen, from G.S. 4221, Waipukurau S.D., 
Hawke’s Bay (Waitotaran, Upper Pliocene) is 92.3mm high and 98.2mm long. 

Figured Specimens: The left valve figured in Text-fig. Id is Marwick’s (1948) 
hypotype (T.M. 3929). The right valve (Text-fig. la; T.M. 3922) is of a specimen 
from Nukumaru Beach (Nukumaruan) recently collected by the writer. 

Patro pachys n.sp. PI. 2, Figs. 7, 8, 11. 

Shell small for the genus, thick, irregularly subcircular in outline, well inflated. Left 
valve about 2mm thick near the umbo; interior central white area small, with straight, vertical 
anterior and posterior edges, each bordered by a low ridge, outside of each of which is a 
shallow groove. Upper two muscle scars very small, subcircular and of equal size; lower 
scar large and circular. The three scars are arranged approximately in a straight line. Right 
valve about 3mm thick in the centre, prominently prismatic in structure, lacking external 
sculpture. Sculpture of the left valve consisting of regular, fine, low, flat-topped radial ribs, 
about 1mm apart in the centre of the disc, with finer interstitial ribs filling each interspace. 
About five of the ribs, i.e., about every tenth across the shell, are slightly higher and broader 
than their neighbours. The ribs tend to fade out over the last quarter of the shell, and faint 
concentric growth lines become dominant. Growth steps are quite regularly spaced over 
the main part of the shell of some specimens, but are absent from others. Fine, close, concentric 
growth lines cross the interspaces of the finest ribs of all specimens. 

Dimensions: Height, 41.6mm; length, 38.5mm (holotype); height, 44.8mm; 
length, 40.6mm (largest paratype). 

Locality: Ngainja Creek, Mai Mai Dome, New Guinea (Pliocene?), collected 
G. A. V. Stanley, presented to the New Zealand Geological Survey by Mr M. 
Ongley. Stratigraphic information on this locality is not available. 

Holotype (T.M. 3915), figured paratype (T.M. 3916) and six paratypes in 
collection of New Zealand Geological Survey, Lower Hutt. 

A young shell 20mm high in the paratype collection has the upper and lower 
muscle scars of equal size, the centre one very small, and the three arranged in a 
very shallow triangle. In specimens 30mm high the muscle scars are arranged as 
in, and of the relative size of the largest specimens. Thus the muscle scars of the 
youngest known shell of this species are arranged as in large adults of P. undatus 
and P. australis. The sculpture of this species is similar to that of P. australis , 
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—A. G. B. del. 


Text-fig. 1. —a, Patro undatus (Hutton), interior of a left valve from Nukumaru Beach, 
Wanganui (Nukumaruan, Lower Pleistocene), 76.0 X 89.3mm; b, Anomia trigonopsis Hutton, 
neotype, 31.9 X 22.8mm; c, e, Patro australis (Gray), interior or right (c) and left valves, 
Moreton Bay, Queensland, Recent, 49.6 X 50.0mm; d, Patro undatus (Hutton), interior of 
a riiht valve from Nukumaru Beach, 67.9 X 68.9mm. (All figures natural size.) 
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Text-fig. 2.—a, d, Pododesmus paucicostatus n.sp., holotype, interior of left (a) and right 
valves, 70.3 X 64.3 and 67.4 X 67.1mm; b, Pododesmus incisurus (Hutton), interior of a 
right valve, Awamoa Creek, Oamaru (Awamoan, Lower Miocene), 49.8 X 53.5mm; 
c, Pododesmus incisurus (Hutton), interior of a left valve, Awamoa Creek, 45.3 X 39.0mm; 
e, f, Monia zelandica (Gray), interior of left (e) and right valves, 12 fms, French Pass, Marl¬ 
borough, Recent, 52.4 X 52.2mm. (All figures natural size.) 
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Plate 1 



— N. Beatus, photo. 


Figs. 1, 5.— Pododesmus maxwelli n.sp., paratype, exterior and interior of left valve, 55.8 
X 61.2mm. Figs. 2, 4.— Pododesmus maxwelli n.sp., holotype, exterior and interior of right 
valve, 54.6 X 57.3mm. Fig. 3.— Pododesmus paucicostatus n.sp., interior of left valve of 
holotype, 70.3 X 64.3mm. (All figures natural size.) 



Plate 2 


Trans. Royal Society of N.Z., Zoology, Vol. 9, No. 18 



-N. Beatus , photo, 


Figs. 6, 9, 10 .—Pododesmus paucicostatus n.sp., interior of right valve and exterior of left 
and right valves of holotype, right valve 67.4 X 67.1mm, left valve 70.3 X 64.3mm. A second 
right valve is attached to the right valve of the holotype. Figs. 7, 11 .—Patro pachys n.sp., 
exterior and interior of holotype, a left valve, 41.6 X 38.5mm. Fig. 8 .—Patro pachys n.sp., 
paratype, side view of a closed individual to show prismatic structure of the right valve, and 
second prismatic right valve to which specimen is attached; height, 30.5mm. (All figures 

natural size.) 
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although the fine growth lines are more constant in the new species. The shape 
of the white area, the thick valves, the small size and the advanced ontogeny separate 
P. pachys from the other two species. 

The shells in the New Zealand Geological Survey collection on which this 
species is based were identified as Anomia boettgeri Martin, a species described from 
Java. From the original description (Martin, 1909: 342) it appears that the 
holotype of Anomia boettgeri has copied the sculpture of a ribbed bivalve such as 
a pectinid. This is a character of Anomia , and does not occur in Patro. The figures 
of A. boettgeri (Martin, 1909: PI. 48, Fig. 30, a) show an irregularly sculptured 
foliaceous shell, apparently belonging to true Anomia. The New Guinea specimens 
are therefore not considered to be conspecific or congeneric with Anomia boettgeri. 

This species considerably extends the geographic range of fossil Patro. The 
three species discussed above are the only members of the genus Patro known to 
me. 


Subfamily PLACUNANOMIINAE 
Genus Monia Gray 

Monia zelandica (Gray, 1843). Text-fig. 2e, 2f. 

1843. Anomia zelandica. Gray in Dieffenbach, Travels in New Zealand (2): 260. 

1850. Placunanomia zelandica Gray. Gray, Proc. Zool. Soc. London 17: 123 (in 
section Monia). 

1850. Placunanomia ione. Gray, Proc. Zool. Soc. London 17: 123 (in section Monia). 
1859. Placunanomia zelandica Gray. Reeve, Conch. Icon., Placunanomia, PI. 1, f. 4. 

1859. Placunanomia ione Gray. Reeve, Conch. Icon., Placunanomia, PI. 2, f. 6 a-c. 
1873. Amonia Stowei. Hutton, Cat. Marine Moll. N.Z.: 83. 

1873. Placunanomia zealandica (sic) Gray. Hutton, Cat. Marine Moll. N.Z.: 84. 
1878. Placunanomia Stowei Hutton. Hutton, J. de Conch. Paris 1878: 55. 

1878. Placunanomia Zelandica Gray. Hutton, J. de Conch. Paris 1878: 55. 

1878. Placunanomia ione Gray. Hutton, J. de Conch. Paris 1878: 55. 

1880. Anomia Stowei Hutton. Hutton, Man. N.Z. Moll.: 173. 

1880. Placunanomia zealandica Gray. Hutton, Man. N.Z. Moll.: 174. 

1880. Placunanomia ione Gray. Hutton, Man. N.Z. Moll.: 174. 

1885. Anomia Stowei Hutton. Hutton, Proc. Linn. soc. New South Wales (1)9: 532. 
1885. Placunanomia neozelanica (sic) “Gray”. Hutton, Proc. Linn. soc. New South 
Wales (1)9: 532. 

1885. Placunanomia ione Gray. Hutton, Proc. Linn. soc. New South Wales (1)9: 533. 
1907. Anomia furcata. Suter, Trans. N.Z. Inst. 39: 262, PI. 9, f. 9, 10. 

1913. Anomia furcata Suter. Suter, Man. N.Z. Moll.: 842, PI. 51, f. 6, 6a. 

1913. Placunanomia zelandica Gray. Suter, Man. N.Z. Moll.: 845, PI. 56, f. 1, la. 
1923. Monia furcata (Suter). Oliver, Proc. Mai. soc. London 15(4): 180. 

1927. Monia furcilla. Marwick, Trans. N.Z. Inst. 58(4): 444, f. 20. 

1928. Monia zelandica (Gray). Finlay, Trans. N.Z. Inst. 59(2): 271. 

1939. Monia ione (Gray). Iredale, Gt. Barrier Reef Exp. Rept., 5(6), Moll. (1): 405. 
1961. Monia ione (Gray). Cotton, South Australian Mollusca, Pelecypoda: 116, f. 102. 
1961. Monia ione (Gray). MacPherson and Gabriel, Marine Molluscs of Victoria: 
311, f. 352. 

1961. Monia furcata (Suter). Powell, Shells of N.Z. ed. 4: 119. 

1961. Monia zelandica Gray. Powell, Shells of N.Z. ed. 4: 119, PI. 11, f. 12. 

Oliver (1923: 180) placed Anomia furcata Suter in Monia. This was con¬ 
firmed by Finlay (1927: 446), and by me after examination of the types, which 

are in the New Zealand Geological Survey collection. 
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Text-fig. 3.—a, Pododesmus maxwelli n.sp. paratype, interior of right valve, 54.6 X 57.3mm; 
b, c, Anomia trigonopsis Hutton, interior of left (c) and right valves, collected alive from 
rocks at Whangaroa, Northland, Recent, 46.5 X 54.1mm; d, Pododesmus maxwelli n.sp., 
holotype, interior of left valve, 55.8 X 61.2mm; e-i, Anomia trigonopsis Hutton, interiors of 
left valves to show variation in muscle scars, beach at Russell, Bay of Islands, Recent; Fig. h 
is 36.2 X 47.0mm. (All figures natural size.) 
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Finlay (1927: 446) stated: “I find furcata difficult to separate satisfactorily 
from zelandica 33 and “ I can only note that zelandica seems to grow to a larger 
size than furcata , and has coarser radial sculpture and a larger byssal opening in 
the right valve ”. These characters vary greatly in populations of New Zealand 
Monia , the sculpture ranging from almost smooth to low radial ribs with prominent 
semitubular spines about 2mm long. M. zelandica includes specimens identical to 
the holotypes of both M. furcata (Suter) and M. fur cilia Marwick, and there is 
no reason to retain the two latter names. Monia furcilla was described from 
Momoe-a-toa, Chatham Islands (Opoitian, Lower Pliocene ); Monia zelandica is 
also known from the Waitotaran (Upper Pliocene) of Palliser Bay (Beu, 1967: 96) 
and from CastleclifF, Wanganui, and Te Piki, Cape Runaway (both Castlecliffian, 
Lower Pleistocene; specimens in New Zealand Geological Survey). 

Monia ione, a supposed southern Australian species, was considered by Suter 
(1913: 845) to be a junior synonym of M. zelandica, and a member of Placun- 
anomia; this synonymy was also suggested by Hutton’s recording Placunanomia ione 
from New Zealand. The Australian specimens of Monia examined are certainly 
conspecific with M. zelandica , being opaque, white on the exterior and green on 
the interior, and having identical spinose sculpture. The holotypes, figured by 
Reeve (1859b, PI. 1, Fig. 4; PI. 2, Fig. 6 a-c), are also very similar. This is the 
form described by Cotton (loc. cit.) as Monia ione . One Australian specimen 
I have examined that was identified as M. ione was yellow in colour, slightly 
translucent and had the internal characters of Anomia, and proved to be Anomia 
descripta Iredale. As MacPherson and Gabriel (loc. cit.) described M. ione as 
being yellow in colour, it is possible that they were also confusing this form with 
Anomia descripta. 

A second species of Monia recorded from deep water all around eastern Aus¬ 
tralia is M. deliciosa Iredale. The only specimen I have examined that was identified 
as M. deliciosa is from off Lakes Entrance, Victoria, and is in the collection of 
Mr W. Paul of Wellington; it has the internal features of Patro, and belongs in 
Patro australis. This is a new record for southern Australia, and suggests that the 
ranges of Australian Anomiidae are very imperfectly known. Australian fossils 
identified as Monia ione in the collection of the New Zealand Geological Survey 
are all juveniles of an unidentified species of Anomia. 

The wide geographic range now attributed to Monia zelandica is not unusual 
when the ranges of foreign species of the family are compared. Monia macroschisma 
(Deshayes) ranges from the Gulf of California to Alaska, Kamchatka and Japan 
(Hertlein and Strong, 1946: 69), and Anomia ephippium Linnaeus is distributed 
at least from Spain to Britain (specimens examined) and throughout the Mediter¬ 
ranean Sea. 

Thomson (1920: 368) recorded a specimen of {e Anomia furcata 33 from the 
Main Mount Brown Limestone, Waipara, North Canterbury (Awamoan). This 
was probably a specimen of Pododesmus incisurus (Hutton). 

Genus Pododesmus Philippi 

Pododesmus incisurus (Hutton, 1873). Text-fig. 2b, 2c. 

1873. Placunanomia incisura. Hutton, Cat. Tert. Moll. N.Z.: 34. 

1914. Placunanomia incisura Hutton. Suter, N.Z. Geol. Surv. Pal. Bull. 2: 34, PI. 6. 
f. 2. 

1965. Monia zelandica (Gray). Boreham, N.Z. Geol. Surv. Pal. Bull. 37: 46, pi. 5, f. 3 
(in part not of Gray, 1843). 

The common middle Tertiary species known as Monia incisura (Hutton) was 
synonymised by Boreham (1965: 46) with Monia zelandica (Gray) on the grounds 
that its sculpture fell within the range of sculpture of M. zelandica , and that the 
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fossils “ exhibit in the left valve the two muscle scars characteristic of Monia 
Two muscle scars also occur in Placunanomia , Pododesmus, and several fossil genera. 
Boreham did not comment on the right valve. Extremely well preserved specimens 
from Awamoa Greek, Oamaru (Awamoan, Lower Pliocene) collected by Mr P. 
A. Maxwell have been examined by the writer. Many other good specimens from 
Target Gully Shellbed are present in the Geological Survey collections. The right 
valves agree in all essential details with the descriptions and figures of Pododesmus 
given by Olsson (1961: 177) and Olsson and Petit (1964: 530; PI. 77, Fig. 1, 
2 a-c). The resilial surface is bilobed and the crurum is large and prominent; the 
byssal notch is small, fused over at the dorsal margin, inclined at a low angle to 
the plane of the valve, and always filled by the vertically-grooved plug; the central 
white area is hooked around the byssal plug, rather than completely surrounding 
it. This species is therefore placed in Pododesmus , and is definitely not conspecific 
with Monia zelandica. 

Pododesmus incisurus is characterised by the rather fine radial ribs on the 
exterior of both valves, about 40 to 50 across the valve, bearing semitubular spines 
up to about 2mm long. The valves are rather thick, and the left valve is little to 
moderately inflated. Most well preserved Awamoan specimens have spines, whereas 
spines occur only in the extreme form of Monia zelandica. Specimens conforming 
to this diagnosis have been seen from strata of Waitakian to Awamoan age (Lower 
Miocene). 

Tate (1886: 103) recorded specimens from Oamaru Creek, Otago (= Awamoa 
Creek?) “ comparable with the triangular-ovate form ” of his Placunanomia sella; 
these were presumably specimens of Pododesmus incisurus (Hutton), which is 
common at Awamoa Creek. 

Populations seen from several other localities differ from that from Awamoa 
Creek. Five specimens from G.S. 9572, Gee Greensand 40 feet below the shellbed 
at Target Gully, Oamaru (Hutchinsonian, Lower Miocene) collected by Mr P. A. 
Maxwell, are all rather small and have fewer, somewhat stronger, slightly wider- 
spaced ribs than in Awamoan shells. A single left valve from G.S. 3238, Upper 
Waihi River, South Canterbury (Otaian, Lower Miocene) is more inflated than 
almost all Awamoan specimens, and although the radial ribs are spaced as in the 
Awamoan population they are considerably weaker and lack spines. Another single 
left valve from G.S. 9517, Otekaieke Limestone behind Otekaieke Special School, 
Waitaki Valley (Waitakian, Lower Miocene) collected by Mr P. A. Maxwell, re¬ 
sembles the Awamoa shells closely but lacks spines on the ribs. A complete shell 
from G.S. 9571, Upper Tengawai River, South Canterbury (Waitakian) collected by 
Mr P. A. Maxwell is very inflated and bears fine close radial threads on both valves; 
internal characters are as in Awamoan shells. A single closed shell from G.S. 9038, 
Upper Hakataramea Valley, South Canterbury (Waitakian), bears exceedingly fine, 
faint, radial threads over part of the disc only. A single broken left valve from 
G.S. 3600, Brydone, Mataura River, Southland (Waitakian), has no radial sculp¬ 
ture at all, but bears fine, close, concentric growth lines. Three juveniles from 
Pakaurangi Point, Kaipara Harbour, Northland (Otaian), collected by Dr C. R. 
Laws, are greatly inflated and bear rather fine radial ribs. It is considered that all 
these shells should be included within Pododesmus incisurus , although the Waitakian 
and Otaian specimens could perhaps be referred to as P. cf. incisurus. 


Pododesmus maxwelli n.sp. PI. 1, Figs. 1, 2, 4, 5; Text-figs. 3a, 3d. 

Shell large, thin, irregularly subcircular, finely sculptured, with two large folds in the 
outer half to two-thirds of the valve. Left valve with central white area tall and narrow, 
extending up into the prominent resilial scar; upper (byssal adductor) muscle scar smooth 
and oval, considerably smaller than the lower one: lower scar smooth, subcircular. Resilial 
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crurum of the right valve large, prominent and triangular, with its apex extending beyond 
the dorsal margin of the valve. Adductor muscle scar of right valve large, smooth and 
circular; white area outside the scar rather small, with a short narrow appendix hooked 
around the byssal plug. Byssal foramen very small, always filled by the plug, inclined at a 
low angle to the plane of the valve. Exterior end of plug very small (about 3mm in diameter) 
and situated near the apex of the resilial crurum; interior end small (about 5mm in diameter), 
vertically striated, and situated well below the resilial crurum. External sculpture consisting 
of fine, low, weak radial threads about 1mm apart over the outer part of the valve, with 
flat, smooth interspaces. Weak concentric growth lines occur irregularly. The most prominent 
feature is the large radial folds, which appear at about one-third of the shell length, and at 
maturity have an amplitude of about half the height of the shell. There is one rather broad 
postero-ventral fold to the left and one generally narrower but equally high antero-ventral 
fold to the right. 


Dimensions (in mm) : 

height 

length 

Holotype 

54.6 

57.3 

Figured paratype 

55.8 

61.2 

Incomplete paratype, Wharekuri 

82.1 

— 

Paratype, Wendon 

36.3 

46.9 


Holotype (T.M. 3918), figured paratype (T.M. 3919) and nine paratypes in 
the collection of the New Zealand Geological Survey. 

Localities: G.S. 9514, Wharekuri Greensand in borrow pit for Aviemore Dam, 
Waitaki Valley, South Canterbury, P. A. Maxwell, 1965, type, figured paratype 
and five paratypes; G.S. 1897, 120 chains north of Wendon Valley School, Otago, 
one paratype left valve; G.S. 476, Wharekuri, Waitaki Valley, South Canterbury, 
three paratypes. 

This species differs from P. incisurus in the thinner and generally larger shell; 
in the small byssal foramen and greatly reduced external dimensions of the byssal 
plug; in the byssal muscle scar of the left valve being unstriated and smaller than 
the adductor scar; in the large, prominent resilial crurum having more clearly 
defined borders and a triangular shape; in the finer and more widely spaced radial 
riblets; and in having large radial folds in the shell. The sculpture is well developed 
over most or all of the right valve, showing that little or none of the shell was 
attached to the substratum; also, the byssal plug is so reduced as to appear to 
have not been functional in adult specimens. It therefore seems that this species 
lived unattached, lying on the substratum of muddy sand, as is the habit of Placuna. 
The folded shell resembles that of the Placunid Ephippium , and it seems likely 
that the folds served the same purpose as in that genus, i.e., to keep at least part 
of the mantle margins above the level of the substratum. 

Apart from the three above occurrences, specimens have been seen from the 
following localities. A broken, bivalved shell from G.S. 6718, Oretangi Cliffs, 
Aotea Harbour (Whaingaroan, Lower Oligocene) collected by Dr D. Kear, resembles 
the topotype population closely but the radial ribs are somewhat coarser and are 
1^ to 2mm apart. Also, it does not have the prominent radial folds and there is 
a small but definite attachment area near the umbo on the exterior of the right 
valve; the shell appears to have been attached to a hard substratum, whereas this 
was probably absent in the Wharekuri Greensand. Little can be done to assess 
these differences until more specimens are known from New Zealand Oligocene 
localities. Five poorly preserved single valves from G.S. 517, Motutara Bluff, Kawhia 
Harbour (Whaingaroan, Lower Oligocene; Aotea Sandstone, as at Oretangi Cliffs) 
are apparently identical to the specimens from Oretangi Cliffs. Three fragments 
and three small thin shells, the last three attached to each other, from G.S. 1846, 
Shell Gully, Chatton, near Gore, Southland (Duntroonian, Upper Oligocene) also 
appear to have the same characters as the shell from Oretangi Cliffs, although the 
adult characters are not known. Shells from the three latter localities are con¬ 
sidered to fall within the limits of Pododesmus maxwelli. 
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Pododesmus paucicostatus n.sp. PI. 1, Fig. 3; PI. 2, Figs. 6, 9, 19; Text-fig. 2a, 2d. 

Shell large, thick, irregularly subcircular, resembling P. incisurus but having considerably 
coarser radial sculpture. Left valve with central white area large and oval, extending up 
into the prominent resilial scar; byssal retractor muscle scar of approximately the same size 
as the adductor, oval with the long axis vertical, prominently radially wrinkled; adductor scar 
subcircular, smooth. Resilial crurum of the right valve large, prominent, bilobate, elongate 
parallel to and with its apex extending to the dorsal margin of the valve. Right adductor 
muscle scar large, smooth, subcircular; white area outside the scar rather large, with a long 
narrow extension passing dorsally around the front of the byssal plug so that it nearly reaches 
the anterior lobe of the resilial crurum. Byssal foramen of moderate size, always filled by 
the calcareous plug, inclined at a low angle to the plane of the valve, the exterior end of 
similar cross-sectional area to the interior; interior end of byssal plug vertically striated, 
situated comparatively very closely beneath the resilial crurum. External sculpture of both 
valves consisting of about 20 broad, rounded, rather low ribs with slightly broader interstices, 
the ribs bearing irregularly placed, prominent, curved to cup-shaped scales up to about 3mm 
long, with their convex sides directed dorsally, and at intervals of about 3mm to 5mm along 
the ribs. On the young stages of most specimens, and over most or all of a few specimens, 
the interstices bear many low, narrow, closely spaced riblets. On some specimens all ribs 
are low and ill-defined, and the cup-shaped scales form the only notable sculpture. 


Dimensions (in mm): 

height length 

Holotype, right valve 67.4 67.1 

Holotype, left valve 70.3 64.3 

Paratype, Dovedale 55.6 54.0 


Holotype (T.M. 3920) and eight para types in the collection of the New Zea¬ 
land Geological Survey. 

Localities: G.S. 2936, Slip Point, Clifden, Southland (Clifdenian, Middle 
Miocene), collected by Dr C. A. Fleming, holotype and seven paratypes; G.S. 3839, 
Dovedale, North Canterbury (Waiauan, Middle Miocene), single paratype. 

The single left valve from Dovedale is identical to left valves from the type 
locality at Clifden. Specimens from the following localities differ from the types 
in the following ways: a paired shell from G.S. 2938, Cucullaea Point, Clifden (Lill- 
bumian, Middle Miocene) resembles Awamoan specimens of P. incisurus , but de¬ 
velops coarser radials over the later part of the shell; a single right valve from the 
same locality is very similar to weakly sculptured shells from Slip Point. A single 
small worn left valve from G.S. 2937, Long Beach, Clifden (Altonian, Middle 
Miocene) is not specifically identifiable. A single slightly worn left valve from 
G.S. 7183, “ Upper Mount Brown Beds, Weka Pass”, i.e., Neothyris Shellbed, Weka 
Pass Stream, North Canterbury (Altonian) resembles specimens of P. incisurus 
from Awamoa Stream. It is considered that all shells of Clifdenian to Waiauan 
ae:e fall within the boundaries of P. paucicostatus, but more specimens must be 
examined before the Altonian shells can be identified. In the meantime, all 
Southland Series specimens are included under P. paucicostatus. 

This species differs from P. incisurus in having consistently coarser radial ribs 
and in having large, coarse scales on the ribs rather than small semitubular spines. 
The general form and internal characters are very similar in the two species, 
although the interior end of the byssal plug tends to be closer to the resilial crurum 
in P. paucicostatus than in P. incisurus. These two species appear to be closely 
related, and probably P. incisurus evolved into P. paucicostatus. The internal 
characters and shell thickness of P. maxwelli are considerably different from those 
of the other two New Zealand species, and it does not seem to belong to the same 
lineage. 

Pododesmus n.sp. 

Three juvenile anomiids from Lome, Oamaru (Kaiatan, Upper Eocene) in 
the collection of Mr P. A. Maxwell appear to belong to Pododesmus. Juvenile left 


No. 18 Beu — Notes on Australasian Anomiidae (Mollusca, Bivalvia) 241 

valves of Pododesmus incisurus sorted from matrix from the Gee Greensand 
(Hutchinson) at Target Gully, Oamaru, by Mr Maxwell, are about 4mm in height 
and length, have a prominent umbo a little below the dorsal margin, weak, widely 
spaced spinose radial ribs commencing at about 2mm from the umbo, and an 
ill-defined, very small byssal and large adductor muslce scar on the interior. The 
largest specimen from Lome is 3.5mm high and 3mm in length, and has the same 
internal features and umbo as juveniles from Target Gully. The ribs on the exterior 
of this specimen commence about 0.3mm from the umbo and are twice as numerous 
and have the spines twice as close together as on Target Gully specimens. I have 
not seen juveniles of P. maxwelli to compare this shell with, but it seems likely 
that the specimens from Lome represent a new species of Pododesmus. Adult 
Pododesmus have not been seen from any Upper Eocene localities, and a full 
description of the species must await their collection. 


Pododesmus sella (Tate, 1886) 

1886. Placunanomia sella. Tate, Trans. Roy. Soc. South Australia 8: 102, pi. b, t. 

1 a-c. 

The specific name sella (Latin, saddle) is a noun in apposition and its gender 
should not be changed to agree with that of the generic name. 

The collection of the New Zealand Geological Survey contains five of Tate’s 
topotypes (perhaps even paratypes) of Placunanomia sella Tate, bearing the locality 
label “River Murray Cliffs”. Tate (loc. cit.) gives the full locality as “River 
Murray Cliffs near MacBean’s Pound, near Blanchetown ”, apparently a Miocene 
locality in Victoria. There are three left valves and two right valves in this collec¬ 
tion. They are not easily accommodated in any known genus of the Anomiidae. 
However, the peculiar internal structures of the right valve are closely comparable 
with those in a specimen of Pododesmus maxwelli from Motutara Bluff, Kawhia 
Harbour, New Zealand (Whaingaroan, Lower Oligocene). There are ridges in 
front of and behind the empty byssal foramen, and in front of the anterior ridge 
and behind the posterior ridge there is a deep groove running up to near the 
dorsal margin of the shell; the posterior groove penetrates right through the shell 
in both the River Murray and Kawhia specimens. The remains of the resilial 
crurum are very low, and are formed by a ridge outlining the triangular shape of 
the normal large crurum. Comparison of these specimens with well-preserved ones 
from Awamoa Greek shows that such structures would be produced if the white 
aragonitic portion of the centre of the valve and its extension on to the resilial 
crurum were completely leached out of the shell. This interpretation is supported 
by the fact that only calcitic fossils are found in the Aotea Sandstone at Motutara 
Bluff, i.e., pectinids, Cirsotrema and Pododesmus. It is therefore thought that the 
shells from the River Murray cliffs should be placed in Pododesmus. 

Pododesmus sella is very similar to P. incisurus (Hutton), and may be ta junior 
synonym of it. However, the available topotypes of P. sella differ from most 
specimens of P. incisurus in consistently having fine regular radial threads on the 
exterior, about two per mm, and no semitubular spines. They are also smaller 
and more inflated than adults of P. incisurus, but this character has little meaning 
in view of the few Australian specimens seen. Tate (1886: 103) identified Oamaru 
specimens as P. sella, as previously noted, and evidently considered the Australian 
and New Zealand specimens to be conspecific. Pending further information the 
two species are treated as distinct. 

As with Monia tone, there are several shells identified as P. sella in New Zea¬ 
land Geological Survey collections from other Australian localities that are all 
juveniles of an unidentifiable species of Anomia. 
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Mr T. A. Darragh of the National Museum of Victoria has informed me (pers. 
comm., 21/4/66) that Placunanomia tatei Chapman and Singleton, 1928, is closely 
related to P. sella. Thus P. tatei is probably a further species of Pododesmus. 
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Table I.—Time Ranges of New Zealand Anomiidae. 

The time ranges of all New Zealand anomiids are shown in Table I. It has 
not been possible to prepare such a table for Australian anomiids, as much revision 
is required before the taxonomy and ranges of the species are adequately known. 
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